Lipopolysaccharide-induced hypotension and vascular hyporeactivity in the rat: tissue analysis of nitric oxide synthase mRNA and protein expression in the presence and absence of dexamethasone, NG-monomethyl-L-arginine or indomethacin.
The role of inducible nitric oxide synthase (iNOS) was examined in the hypotension and vascular hyporesponsiveness to norepinephrine (NE) invoked by lipopolysaccharide (LPS) in pentobarbital-anesthetized rats. Saline, dexamethasone (DEX), NG-monomethyl-L-arginine (LNMMA) or indomethacin (IND) were administered either pre-LPS (0.5 hr) or post-LPS (4.5 hr) treatment. Rats were then challenged with NE 10 min before LPS injection and 1, 4, and 5 hr after LPS. Administration of LPS produced a biphasic hypotension: an immediate hypotension, which partially recovered within 15 min and was unaffected by any of the pretreatments; and a secondary, more prolonged hypotension which was attenuated by DEX, LNMMA and IND. The NE-induced pressor effects were significantly attenuated 1, 4 and 5 hr post LPS. Pretreatment with LNMMA or DEX significantly attenuated the LPS-induced NE hyporesponsiveness 4 and 5 hr post LPS. LNMMA was the only post-LPS treatment able to reverse the NE hyporesponsiveness. The LPS-induced iNOS mRNA and protein expression was demonstrated in the liver, lung, spleen, heart, kidney and brain by Northern hybridization and Western blot analyses. Low levels of neuronal constitutive NOS mRNA and endothelial cell constitutive NOS mRNA were only detected in brain or myocardial tissue, respectively. Significant induction of iNOS mRNA and protein expression was also observed in the liver, lung and spleen of rats pretreated with DEX, LNMMA or IND. The continued expression of iNOS in the presence of a pharmacologically relevant dose of DEX suggests that DEX may not be an optimal pharmacological agent for defining the in vivo roles of iNOS.(ABSTRACT TRUNCATED AT 250 WORDS)